UDF

CD4007UBE

CMOS
Dual Complementary

Pair Plus Inverter
High-Voltage Types (20-Volt Rating)

@ CD4007UB types are comprised of

three n-channel and three p-channel enhance-
ment-type MOS transistors. The transistor
elements are accessible through the package
terminals to provide a convenient means for
constructing the various typical circuits as
shown in Fig. 2.
More complex functions are possible using
multiple packages. Numbers shown in paren-
theses indicate terminals that are connected
together to form the various configurations
listed.

The CD4007UB types are supplied in 14-lead
hermetic dual-in-line ceramic packages
(F3A suffix), 14-lead dual-in-line plastic
packages (E suffix), 14-lead small-outline
packages (M, MT, M96, and NSR suffixes),
and 14-lead thin shrink small-outline
packages (PW and PWR suffixes).

Applications:

u Extremely high-input impedance amplifiers
= Shapers i
# {nverters

8 Threshold detector
& Linear amplifiers

® Crystal oscillators
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Features:

® Standardized symmetrical output characteristics

® Medium Speed Operation — tp, tpp H = 30 ns (typ.)
at10 Vv

= 100% tested for quiescent current at 20 V

® Meets all requirements of JEDEC Tentative
Standard No. 138, “Standard Specifications
for Description of ‘B’ Series CMOS Devices’”
® Maximum input current of 1 zAat 18 V
over full package-temperature range;
100 nA at 18 V and 25°C

RECOMMENDED OPERATING CONDITIONS
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FUNCTIONAL DIAGRAM

For maximum reliability, nominal operating conditions should be selected so that

operation is always within the following ranges:

CHARACTERISTIC LTS UNITS
MIN. MAX.
Supply-Voltage-Range
{(For T p = Full Package :
Temperature Range) : 3 18 \"

STATIC ELECTRICAL CHARACTERigTICS

CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
CHARACTER- - o
1STIC . yo- UNITS
Vo |VIN |VDD
V) v} litv)| -55 —40 +85 +125 | Min. Typ. | Max.
Quiescent Dévice - 05| 5 (025|025 | 756 | 75 | - [ 001 |0.25
Current, | — fo010| 10| 05 05| 15 15[ — | 001 ] 05 A
tpp Max. ~ 0,15] 15 1 1 2 20 - .00 1 M
- Jo20[20] 5 5 | 150 | 150 | - 002 | 5
Output Low 04 | 05| 5 | 064|061 | 0.42 | 0.36 [ 0.51 1 -
(Sink) Current 05 [o010[ 10| 18 | 15 11 09 | 1.3 26 B
toL Min. 15 |015] 15| 42 | 4 | 28 | 24 | 34 | 68 | -

Output High 46 | 05 —0.64] -0.61 | —0.42 | -0.36[-051| -1 ~ | mA
{Source) 26 |0os5| 5 | —2 |-18 | -13 |-115]-16 [ -32 | -
c‘:"‘";;l. 95 010 101-16[-15 | -11 |08 |-13 | —26 | -

OH T 135 |015| 15 |-42 | -4 | -28 | 24 |34 | -68 | -

Output Voltage: - 05 5 0.05 - 4] 0.05
Low-Level, — [o10] 10 0.05 _ 0 |o00s

VoL Max.
— |0.15] 15 0.05 = 0_[o005]

Output Voltage: - 05 5 495 4.95 5 -
High-Level, - |o10] 10 9.05 995 | 10 —

VoH Min. — lo15] 15 14.95 1495 | 15 _

Input Low 4.5 - 5 1 —_— it 1

Voltage, 9 _ 10 2 — — 2
ViL Max. 136 | - | 15 25 - |- [25]

Input High 0.5 - 5 4 4 - —

Voltage, 1 - |10 8 8 — _
ViH Min. 15 | - | 15 125 126 — | -
'",‘::: a‘;;’f"' 018] 18 201200 | &1 | «n | - [£105] 00| paA
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CD4007UBE

MAXIMUM RATINGS, Absolute-Maximum Values: a) Triple | t 6 8 3 5
DC SUPPLY-VOLTAGE RANGE, (Vpp) riple inverters
10 12

Voltages referenced to Vgg Terminal) .........ooiiiiiiiiiii i irennnn. ~0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS ...ttt e e -0.5VtoVpp +0.5V o—-{>o—o
DC INPUT CURRENT, ANY ONE INPUT . ..... ittt ittt it +10mA
POWER DISSIPATION PER PACKAGE (Pp}: (14.2,11); (8,13);
FOFTA ™ =55%C 10 +T00%C -...\evuniterseseis ettt e e et 500mwW (1.5);(7.4,9) s2cs-19350
FOorTA=41009Cto4125%C......cooueeninnniiiininnan.., Derate Linearity at 12mW/C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ...................... 100mW
OPERATING-TWERAME RANGE(TA)- ..« ev vttt neeaes ~559C to +1259C b) 3 -Input NOR Gate 3@ 12
STORAGE TEMPERATURE RANGE (Tagg) .- - .voveiniiiiiiii et e, -659C to +1509C 0
LEAD TEMPERATURE (DURING SOLDERING): socs 15340
Atdistance 1/16  1/32inch (1.59  0.79mm) from case for 108 MaX .....................v.ss. +2650C (13,2; (1,11

(12,5,8); (7,4.9)

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 26°C; Input t,, t; = 20 ns,
Cy =50 pF, Ry = 200 KQ

6
CONDITIONS |  LMiTS £) &-iaput NAND Gate .SEDD_W
CHARACTERISTIC UNITS
T VDD (1,12,13); (2,14,11); s2cs-isaa8
Volts Typ. | Max. {4,8); (5,9)
Propagation Delay Time: 5 55 110
tPHL. 10 30 60 ns
_tPLH 15 25 50 d) Tree (Relay) Logic
5 100 200
" Vi
Transition Time THL 10 | 50 | 100 ns %
TLH 15 | 40 | 80 .
Input Capacitance CIN Any Input 10 15 pF o— % L
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[, I | &-- | 'y ARE CONNECTED TO Vgs  vgg 92cS-15329
/i RI Dt
®h . P v
r S ST ¥ i
[l g o1 L ol
*0n08 INPUT | ] (13,12,5); (4,9,8); LE '
PROTECTION NETWORK "o {14,2); (1,11) 8 ¥ T
® ’ Qour
PARASITIC AND . 1 R
NETWORK COMPONENTS R f 1, ouTivpoleead
ot BT (Veg)s
® cmos OUTPUT PROTECTION n2 b glz. :’:"’o:“'g::“ CI Iy
10N ‘-
VoS, 124,503, 0213 duieer el 2300 T
M e R o
vss Fig 2 — Sample CMOS logic circuit arrangements
Fig. 1 — Detaited schematic diagram of CD4007UB showing input, output, and parasitic diodes. using type CD4007U8.
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CD4007UBE

e) High Sink-Current Driver AMBIENT TEMPERATURE (T)+25 °C 11
v {6,3,10); (8.5, 12); ez 2
[»s] HT —SINGLE INPUT ONLY
(OPTIONAL Vgp PULL-UP} (11,14}, 7,4.9) 8—TWO INPUTS ONLY }
. T € — THREE INPUTS
1 s % OTHER INPUTS
- SWITCHES TO vpp
— 2 i
— 4 NS
@ 2 HEIHRETL O A 5 Vo
J D :
— ] : :
— [ - % A
— Loy )—‘ = Voo
P I ] 25 ) 75 10 3] 5
- Vs ) INPUT VOLTAGE (Vpi~V
92Cs- 17788
Fig. 3 — Typical voltage-transfer characteristics
f) High Source-Current Driver (6,3,10); (13,1,12); for NAND gate.
. (14,2,31); (7.9)
AMBIENT TEMPERATURE (T‘) 25°C E"'
= .
T OH
o 16} SUPPLY
-4
:.,J 4
[ ]
p—l (OPTIONAL VggPULL-DOWN) f © e
>
i a A = SINGLE INPUT ONLY
vss 92Cs-15327 § 8~ TWO INPUTS ONLY }'
C ~ THREE INPUTS
# OTHER INPUTS
g) High Sink - and Source-Current Driver h) Dual Bi-Directional Transmission Gating
Voo bl o 28 o 75 10 128 18
(l"', INPUT VOLTAGE (vy)—V
TGl 92CS-i7867
[ : CLOSK Fig. 4 — Typical voltage-transfer characteristics
_— for NOR gate.
— -~ e otm @
— —
9 ® 62 [ JAMBIENT TEMPERATURE (Ta)s28°C
Tz %
_®(|Ng) ]
— o e ,\—{>o— $s
-
92C5-15347 & 2
{1,5,12); (2,9); g
(11,4); (8,13,10); 2
(6,3,10); (14,2,11); 6 :;) e H
92¢s -15328 = g
(7,4,9);13,8,1,5,12) o Vs ! x 2
Fig. 2 — Sample CMOS logic circuit arrangements using type CD4007U8 (Cont'd). 2 o
- o
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H
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I [ 92CS-24318RY
DRAIN-TO-SQURCE VOLTAGE (Vps)—V
Fig. 5 — Typical output low (sink)
current characteristics.
AMBIENT TEMPERATURE (Ty}e28°C AMEIENT (= 28T AMIIENT TLMPERATURE (1y)=28°C
VI 'o 11T llllllllllllllllJI::
RS .
anas SUPPLY VOLTAGE (gl *13 €
> 1atde s > H - L5 H
1 T .ionzes 4 1 vpplizs<s 2
H - 2] tH 1
s # = 4 ve w w .y TE - TO-SOURCE VOLTAGE (Vgs)+ ISV +111]
oV < '°FTH | Yolo & &
ol = 1+ =
g AR oI .
o 7.5 1] HH 5.,/ 5 =
s i s A 70—ds d H o
H =3 T . 11 s 078 o
sv it 3 £ (o) o—Is E x  HHH
H 1 L o= E S sHH
HYH L TERM 3 8 6 TO GND -
; 3 5 HHerd HFROAHHN @ 2 ,.H
» 1t SEES! -3
1 H1T N T ISRSESEEREANI 25
I £ H PR 3 HTH
28 s 15 1 @23 IS 78 10 125 15 H 1
- INPUYT VOLTAGE {Vy =~V 4] ] -]
INPUT VOLTAGE (VE)=Y  pes- 2oasem x vecs:irrer DRAIN-TO-SOURCE VOLTAGE (Vps)—V  92Cs-2e3im
Fig. 6 — Minimum and maximum voltage-transfer Fig. 7 — Typical current and voltage-transfer Fig. 8 — Minimum output low (sink)
characteristics for inverter. characteristics for inverter. current characteristics.
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DRAIN-TO- SOURCE VOLTAGE (Vpg)—V
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Fig. 9 — Typical output high (source)
current characteristics.

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
-i5 -10 5 0
EMPERATURE (Ta)x25°C 11T
b+ T
JRRARARRASREDAREARAS LAl
GATE - TO- SOURCE VOLTAGE (Vgg)e -5 V.

4
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pasass
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e
1
HHHt
T
T

.
OUTPUT HIGH (SOURCE) CURRENT(LOM)—mA

AMBIENT TEMPERATURE (Ta)e25*

LOAD CAPAC“ANCE (C)— pF
92¢s-24322

Fig. 13 — Typical transition time vs. load
capacitance.
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b,
N
NN

AMBIENT TEMPERATURE (T )=25°C

s2cs. 2052182
Fig. 10 — Minimum output high (source)
current characteristics.

T
SQBSSuSupNEN]
FHHHT SUPPLY VOLTAGE
oy (VOD?*13V
T 4444
11
> b4
1
Ll
=
E "
5
o
S
-
>
H
£
2
=3
T
1 1T
susas
0 s
INPUT VOLTAGE IVII—V
92¢5- 17780
Fig. 11 — Typical voltag fer chi istics

as a function of temperature.

AMBIENT TEMPERATURE (Ty 'e28°C °

TS

» -
x F
) S
= \
e [ \;\‘é g
;'o, <© s oV
5 - ' 7, —sv
K +4
5 (o L]
g = / /
N Z
510k o’
s V" T LOAD CAPACITANCE {C\ )¢ 15 pF =
E) b— (€)= 50 pF ——
| L1 11||||\H|1|1||111|1|l
248 2 468 2468 2 4681 2 466| 2 468
102 108 04 108 108 107

|l
INPUT FREQUENCY {f;}—Hz
92Cs5- 28634
Fig. 14 — Typical dissipation vs. frequency
characteristics.

Voo
INPUTS
Voo NOTE
MEASURE INPUTS
° SEQUENTIALLY,
vss TO BOTH Vpp AND Vgs-
CONNECT ALL UNUSED
INPUTS TO EITHER
Vpp O Vgs
Vss
92CS- 27402
Fig. 18 ~ Input current test circuit.
VF
INPUTS ouTPUTS
< ey
Vin . —
Nt = . *
° =
viL - L I
] Lo =
NOTE:
l TEST ANY ONE INPUT
Vss WITH OTHER INPUTS AT

VDo OR Vg
92CS- 27400R1

Fig. 16 — Input volitage test circuit.

Voo

o !
INPUTS

(oo

Vss
92cs 2740iRI

Fig. 17 - Quiescent device current test circuit.

50-58
(1.270-1473)

PROPAGATION DELAY TIME (1pypy: fpyc) = n

[+] 40

Fig. 12 — Typical propagation delay time vs.
load capacitance.

60 C 100
LOAD CAPACITANCE (Cy ) -pFf  92CS-24a34m!

O
4-10
(0.102-0.254)
54-62
(1.372-1.574) 92C$-20635

DIMENSIONS AND PAD LAYOUT FOR CD4007UBH

Dimensions.in parentheses are in millimeters and are
derived from the besic inch dimensions as indicated.
Grid greduations sre in mils (10~ inch).

3-17
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REEL DIMENSIONS TAPE DIMENSIONS

Y +"<—KO'<—P1—>|

R e R T

CD400/UBE

Reel X A
Diameter
Cavity —PI A0 l<*

A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

O O O O O O O O O Sprocket Holes
| |
T T
Q1 : Q2 Q1 : Q2
d-—g-—4 t-—-1-—1-1 ﬁ
Q3 1 Q4 Q3 1 Q4 User Direction of Feed
| % A | v
T T
A
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO Ko P1 w Pin1
Type |Drawing Diameter| Width | (mm) | (mm) [ (mm) | (mm) [ (mm) |Quadrant
(mm) |W1 (mm)
CD4007UBM96 SOIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
CD4007UBMT SOIC D 14 250 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
CD4007UBNSR SO NS 14 2000 330.0 16.4 8.2 105 | 25 | 120 | 16.0 Q1
CD4007UBPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

www .udf-ic.com 5
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T - Tube
height L - Tube length

CD4007UBE

A
A 4

W - Tube _
width

— B - Alignment groove width

*All dimensions are nominal

Device Package Name |Package Type| Pins SPQ L (mm) | W (mm) T (um) B (mm)
CD4007UBE N PDIP 14 25 506 13.97 11230 4.32
CD4007UBE N PDIP 14 25 506 13.97 11230 4.32
CD4007UBEE4 N PDIP 14 25 506 13.97 11230 4.32
CD4007UBEE4 N PDIP 14 25 506 13.97 11230 4.32

CD4007UBM D SOIC 14 50 506.6 8 3940 4.32
CD4007UBPW PW TSSOP 14 90 530 10.2 3600 3.5

www .udf-ic.com 6
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CD4007UBE

NS (R-PDSO-G**)
14-PINS SHOWN

14

o

0,15 NOM
500 7,40
O Gage Plane i
iooooodg o
1 7
1.05
A 0,55
015
/ | | % [ \
F \ / Seating Plane * J—\ ) /_\\\\’
L 2,00 MAX ? 2[00
PINS *x
DIM 14 16 20 24
A MAX 10,50 10,50 12,90 15,30
A MIN 9,90 9,90 12,30 14,70
4040062/C 03/03
NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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r
e

12X[.100
[2.54]

]

~

(1 110

PIN 11D
(OPTIONAL)

[A]

e

.

~

~

K
K
::]8

.754-.785

j] [19.15-19.94]

.245-.283

[6.22-7.19]

]

.308-.314
[7.83-7.97]
T GAGE PLANE

____________________ =

0°-15

TYP

015
[0.38]

4X.005 MIN

[0.13] *}

.015-.060 TYP
[0.38-1.52]

et

14X .045-.065 j
[1.15-1.65]

— 2MAXTYP
[5.08]

GAGE PLANE

..—\\oﬁ 14X .008-.014

[0.2-0.36]

[ 14X .014-.026

[0.36-0.66]
|4 [.010[0.25][C|A[B]

A3 MINTYP
(3.3]

SEATING PLANE

4214771/A 05/2017

NOTES:

1. All controlling linear dimensions are in inches. Dimensions in brackets are in millimeters. Any dimension in brackets or parenthesis are for

reference only. Dimensioning and tolerancing per ASME Y14.5M.
2. This drawing is subject to change without notice.
3. This package is hermitically sealed with a ceramic lid using glass frit.
4. Index point is provided on cap for terminal identification only and on press ceramic glass frit seal only.
5. Falls within MIL-STD-1835 and GDIP1-T14.
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CD4007UBE

[=—— (.300 ) TYP 4‘
[7.62] SEE DETAIL B
SEE DETAIL Ax/ -\\\ ‘ E \,\/—
1 H @ 14
‘\> | ,./ I | /
i | e
LG | O
12X (100 ) I ‘
[2.54] | i
@ | 0
SO S
. _”
14X (@ .039) ‘
O | ©
|
|
© | ©L
YMM
LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED
SCALE: 5X
002 MAX 4‘ (.063)
0.05 1.6
ALIE AR(])UND il METAL
SOLDER MASK
OPENING
\METAL
mz e =
' DETAIL A DETAIL B
SEALES 155 13X, SCALE: 15X

1

(% .083)
[1.6]

[0.05]
ALL AROUND

4214771/A 05/2017
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CD4007UBE

D (R—PDS0O-G14) PLASTIC SMALL OUTLINE

4040047-5/M  06/11

All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.

Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.

Reference JEDEC MS-012 variation AB.

NOTES:

B o

www.udf-ic.com 10
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CD4007UBE

D (R

—PDS0O-G14) PLASTIC SMALL OUTLINE
ExampI?N?)ct):r(é)Loyout Steng:,\ilo&p%rsings
12x1,27 —— ~—14x0,55
r ‘ 12x1,27
L HF A A CE A H )
TOUIrTOT 14*;'50 Ooroot 1
5,40 5,40
VAR l
S0 v (1A A A
HHHHEgH HH-H-HHHE
\-__/"
Example
Non Soldermask Defined Pad Example
Pad Geometry
(See Note C)

Example
Solder Mask Opening
(See Note E)

~—0.07
All Around

Se—————T

4211283-3/E 08/12

NOTES:

Al linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

www.udf-ic.
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PW (R—PDSO-G14) PLASTIC SMALL OUTLINE

» e W i

AARRAR :

EEEERE v

< 100 g > <

NOTES:  A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.

B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall

not exceed 0,15 each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0,25 each side.

E. Falls within JEDEC MO-153

www.udf-ic.com 12
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PW (R—PDSO—-G14)

PLASTIC SMALL OUTLINE

—>| |<—1 2x0,65

Example Board Layout Sten(cl\i}ogp%n)inqs

(Note C)
| (~— 14%0,30
$ —=| [=—12¢0,65

O]

HHHHHH‘EFT 14“'5: Huuuuu

5,60

5,60

-

Example

Non Soldermask Defined Pad Example

Pad Geometry
(See Note C)

H Example
1,60 / Solder Mask Opening
* l- (See Note E)

=/l=—0,07 /
All Around /

\
. /
~. L
N~ - —
4211284-2/G  08/15
NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.
C. Publication IPC-7351 is recommended for alternate designs.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

13
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CD4007UBE

N (R—PDIP—T**) PLASTIC DUAL-IN—-LINE PACKAGE
16 PINS SHOWN
PINS *+
< A »
o 14 16 18 20
g ’ 0.775 | 0.775 | 0920 | 1.060
AW i i i i R A R e e
0.260 (6,60) 0.745 | 0.745 | 0.850 | 0.940
D) 0240 (6.10) ACMIN G 48.92) | (18,92) | (21,59) | (23,88)
A\ | Mo AA BB AC AD
= e e e e g g g VARIATION
1 J L 8
0,070 (1,78)
0oas (118 A
0.045 (1,14) 0325 (28]
_’ —_— . )
r 0.030 (0.76) 2 0.020 (0,51) MIN e
| F f_\ 0.015 (0,38)
(- BER N 0.200 (5,08) MAX _ Sauge Plane
| | +—Y L Seating Plane \_]
! | T 0.125 (3,18) MIN 0.010 (0,25) NOM

J 0.430 (10,92) MAX L

0.100 (2,54)

0.021 (0,53)
0.015 (0,38) . .

[$[0010 05@)] [ \
\_ U /" 14718 Pin only "

. 20 Pin vendor option

4040049/E  12,/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

A Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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